Significance of the conserved Tyr352 and Asp380 residues in the catalytic activity of Bacillus stearothermophilus aminopeptidase II as evaluated by site-directed mutagenesis.
The importance of the conserved Tyr352 and Asp380 residues of Bacillus stearothermophilus aminopeptidase II (AP-II) was investigated by site-directed mutagenesis. The wild-type and mutant enzymes were expressed in recombinant Escherichia coli M15 cells and the 45-kD proteins were purified from the cell-free extracts by Ni(2+)-NTA resin. The specific activity for Tyr352 and Asp380 replacements was decreased by more than 3.5-fold. Detailed analysis of the kinetic consequences in the mutant proteins revealed that the K (m) values were increased 1.9- to 2.6-fold with respect to wild-type enzyme. Catalytic efficiencies (k (cat)/K (m)) of mutant proteins were between 3.5- and 31-fold lower than the corresponding value of the wild-type enzyme. Tryptophan emission fluorescence and circular dichroism spectra were nearly identical for wild-type and mutant enzymes. These results indicate that residues Tyr352 and Asp380 are essential for the proper function of AP-II.